Characterization of hypoxia-induced [Ca2+]i rise in rabbit pulmonary arterial smooth muscle cells.
We have investigated the effects of hypoxia on the intracellular Ca2+ concentration ([Ca2+]i) in rabbit pulmonary (PASMCs) and coronary arterial smooth muscle cells with fura-2. Perfusion of a glucose-free and hypoxic (PO2<50 mmHg) external solution increased [Ca2+]i in cultured as well as freshly isolated PASMCs. However it had no effect on [Ca2+]i in freshly isolated coronary arterial myocytes. In the absence of extracellular Ca2+, hypoxic stimulation elicited a transient [Ca2+]i increase in cultured PASMCs which was abolished by the simultaneous application of cyclopiazonic acid and ryanodine, suggesting the involvement of sarcoplasmic reticulum (SR) Ca2+ store. Pretreatment with the mitochondrial protonophore, carbonyl cyanide m-chlorophenyl-hydrazone (CCCP) enhanced the [Ca2+]i rise in response to hypoxia. A short application of caffeine gave a transient [Ca2+]i rise which was prolonged by CCCP. Decay of the caffeine-induced [Ca2+]i transients was significantly slowed by treatment of CCCP or rotenone. After full development of the hypoxia-induced [Ca2+]i rise, nifedipine did not decrease [Ca2+]i. These data suggest that the [Ca2+]i increase in response to hypoxia may be ascribed to both Ca2+ release from the SR and the subsequent activation of nifedipine-insensitive capacitative Ca2+ entry. Mitochondria appear to modulate hypoxia induced Ca2+ release from the SR.